MATERIALS AND METHODS

Temperature and pH stability of monomers
Temperature dependent protein aggregation was determined spectrophotometrically with absorbance at 600 nm. LLO WT and LLO Y406A were diluted to 4 μM concentration in 20 mM NaH 2 PO 4 /Na 2 HPO 4 , 140 mM NaCl pH 5.7 or pH 7.4. Sample volume was 1300 μl and the sample was heated from 15°C to 70°C at a rate 1 °C/min with constant stirring. Data was plotted in Origin 8.1 (OriginLab, USA) and T m determined by fitting a Boltzmann function.
pH dependent thermal stability of LLO and Y406A was determined with Differential Scanning Fluorometry (DSF aka. Thermal Shift Assay, TSA). A series of buffers with a pH range from pH 4.5 to 8 (20mM CH 3 COON, 150 mM NaCl) was used. Sypro Orange (Thermo Fisher Scientific, USA) final dilution was 1:2500 and final protein concentration was 1.8 µM. Reaction volume was 50µl. Fluorescence was followed with LightCycler 480 (Roche, Switzerland) from 25 ºC to 95 ºC at a gradient ~1ºC/min.
Boltzmann function in Origin 8.1 (OriginLab, USA) was used to determine the T m in each well. Each condition was duplicated twice on a single 96-well plate and experiment was repeated independently three times.
Binding to multilammelar vesicle (MLV) membranes
LLO or Y406A mutant was added to the MLV suspension 1:3000 (mol:mol) to a final volume of 20 μl and incubated for 40-60 minutes at 21 ºC. The suspension was centrifuged at 16 000 xg, 20°C for 15 minutes and the supernatant was carefully removed. The pelleted MLV fraction was resuspended in 50 μl of the MLV buffer with the corresponding pH and centrifuged again. The second supernatant fraction and the second pelleted fraction were analyzed with SDS-PAGE.
Tryptophan fluorescence
Protein was diluted in 10 mM MES, 150 mM NaCl, 1 mM EDTA, pH 5.7 or 10 mM HEPES, 150 mM NaCl, 1 mM EDTA pH 8 buffer to a final concentration of 0.89 μM and a final volume of 1 ml.
Tryptophan fluorescence spectra were measured with fluorometer LS 55 (PerkinElmer, USA) in a glass quartz cuvette with constant mixing at 21°C. Excitation wavelength was 295 nm (slit 5 nm) and 300 -400 nm (slit 3 nm) emission spectra was recorded. Each protein sample was measured without and with 88μM POPC:Chol (1:1 mol:mol) LUVs at both pH values. LUVs were prepared as for calcein release experiments only without the calcein in the buffer. Data shown is one of three independent experiments.
